
177 

Araştırma Makalesi / Research Article                   

 

 

 

COMPARISON OF PATIENTS OVER 65 YEARS WITH ATYPICAL AND TYPICAL 
FEMORAL SHAFT FRACTURES TREATED WITH INTRAMEDULLARY NAILING 
 

İNTRAMEDÜLLER ÇİVİ İLE TEDAVİ EDİLEN 65 YAŞ ÜSTÜ ATİPİK VE TİPİK  
FEMUR CİSİM KIRIKLI HASTALARIN KARŞILAŞTIRILMASI 
 
Sertaç SARUHAN         Melikşah UZAKGİDER         Recep EYCEYURT          
Onur SÜER         Fener ÇELEBİ         Cemil KAYALI 

 
Sağlık Bilimleri Üniversitesi, İzmir Bozyaka Eğitim ve Araştırma Hastanesi, Ortopedi ve  
Travmatoloji Kliniği, İzmir 
 

Anahtar Sözcükler: Femoral fractures, osteoporotic fractures, frail elderly, biphosphonates, 

intramedullary nailing 

Keywords: Femoral kırıklar, osteoporotik kırıklar, kırılgan yaşlılar, bifosfonatlar, İntrameduler çivileme 

 

Yazının alınma tarihi: 09.01.2022,       Kabul tarihi: 29.03.2022,       Online basım: 12.05.2022 

 

 

 

SUMMARY 

Introduction: The aim of this study is to compare the clinical and radiological outcomes of atypical and typical 
femoral shaft fractures over 65 years of age treated with intramedullary nails. 

Material and Method: Total 36 patients with 41 femoral shaft fractures were retrospectively evaluated. 29 
fracture were atypical and 12 typical. All fractures were treated with locked intramedullary nails. Mean age of 
patient’s was 83 ± 8,69 in atypical group and 82 ± 7,03 in typical group. Patients were evaluated in terms of 
mortality, union, intra and postoperative complications. Results were compared statistically. 

Results: Mean follow-up time 29,4 months (1-96) in atypical group and 8,3 (1-24) months in typical group. First 
year mortality rate was 4,1% (1/24) in atypical group and 50% (6/12) in typical group and there was statistically 
difference between the groups. Union was achieved from 19  (65,5%) femur in atypical group and six  (50,0%)  in 
typical group; no  statistically difference was detected. There were  no statistically difference between the groups 
in terms of mean time from hospital admission to surgery and discharge from hospital.  

Conclusion: We concluded that there was no difference between atypical and typical femur shaft fractures 
treated with intramedullary nailing in elderly patients with regard to morbidity, cephalomedullary locked 
intramedullary nails could be first choice for both atypical and typical femoral shaft fractures in terms of preventing 
future peri-nail fractures. 

 
ÖZ 

Giriş:  Bu yazının amacı intramedüller çiviler ile tedavi edilmiş 65 yaş üstü atipik ve tipik femur kırıklarının klinik 
ve radyolojik sonuçlarını karşılaştırmaktır. 

Gereç ve Yöntem: Toplam 36 hastanın 41 femurl cisim  kırığı retrospektif olarak değerlendirildi. Kırıkların 29’u 
atipik, 12’si ise tipik idi. Bütün kırıklar kilitli  intramedüller çivi ile tedavi edildi. Atipik grupta hastaların ortalama 
yaşı 83 ± 8,69,tipik grupta ise 82 ± 7,03 idi. Hastalar mortalite, kaynama, intraoperatif ve postoperatif 
komplikasyonlar açısından değerlendirildi. Sonuçlar istatistiksel olarak karşılaştırıldı. 

Bulgular: Atipik grupta ortalama takip 29,4 (1-96) ay ve tipik grupta ise 8,3 (1-24) aydı. İlk yılda ölüm oranımız 
atipik grupta %4,1 (1/24) ve tipik grupta ise %50  (6/12) idi, gruplar arasında istatistiksel fark vardı. Kaynama  
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atipik grupta 19 hastadan (%65,5); tipik gruptan ise altı hastadan (%50) elde edildi; istatistiksel olarak anlamlı fark 
tespit edilmedi. Gruplar arasında  hastane başvurusundan cerrahiye olan zaman ve taburculuk süresi açısından 
istatistiksel fark yoktu. 

Sonuç: Morbidite açısından intramedüller çivi ile tedavi edilen atipik ve tipik femur cisim kırıklı yaşlı hastalar 
arasında bir fark olmadığı sonucuna vardık, sefalomedüller kilitli çiviler hem atipik hem de tipik femur cisim 
kırıklarında ileride gelişebilecek çivi çevresi kırıkların önlenmesi açısından  ilk seçenek olmalıdır. 
 

 

INTRODUCTION 

The incidence of elderly has increased as a result 
of the prolongation of the average life expectancy 
in the society, this naturally increases the 
incidence of osteoporosis (1). Bisphosphonates 
(BP) are often used to prevent fracture 
development in patients with osteoporosis. 
However, it is known that the use of BPs for a 
long time also causes insufficiency femoral 
fractures (2,3). Atypical femoral fractures (AFFs) 
differ from osteoporotic fractures in terms of 
mechanism, location and radiologic appearance. 
AFFs usually occur as a result of minor trauma 
and are often located in subtrochanteric region. 
On radiologic examination, atypic fractures are 
noncomminuted transverse or short oblique 
fractures that may be associated with a medial 
spike in complete fractures and have features of 
localized periosteal reaction and cortical 
thickening in lateral cortex (4). The American 
Society for Bone and Mineral Research (ASBMR) 
has proposed major and minor criteria to define 
atypical fractures Locked intramedullary nailing  
(IMN) is the most commonly used treatment 
method for both AFFs and typical femoral 
fractures (TFFs) (5, 6). Although there is further 
evidence to suggest that patients sustaining 
AFFs have poorer clinical outcomes when 
compared to osteoporotic TFFs treated with IMN 
(7), the outcome of the few studies on atypical 
femur fractures are conflicting (8-10). There are 
few studies compare outcomes of atypical and 
typical femur fractures treated with IMN (11,12). 
In this study, it was aimed to compare atypical 
and typical femur fractures treated with 
intramedullary nailing in terms of clinical - 
radiological outcomes and mortality. 

MATERIAL AND METHOD 

Patients over 65 years old who admitted to the 
emergency department of our hospital between 
January 2012 and December 2020 included the 
study. These patients diagnosed with femoral 

shaft or femoral subtrochanteric fractures (ICD 
codes S72.2 and S72.3) and treated with IMN 
were retrospectively analyzed.  The study was 
approved by our Institutional Review Board, and 
all patients provided informed consent. There 
were 41 femoral fractures in 36 patients. Five 
patients had bilateral femoral fracture in the AFFs 
group. 29 of which were atypical and 12 were 
typical in our medical records. The 29 patients 
with AFFs were identified by ASBMR criteria and 
these patients had BP used due to osteoporosis 
in their medical records and anamnesis. TFFs 
are defined as fractures located at the 
subtrochanteric or femoral shaft region in the 
absence of any atypical features described  
ASBMR criteria. Patients with pathological 
fractures except osteoporosis, peri-implant 
fractures were excluded. Records were analyzed 
to include patient age, sex, American Society of 
Anesthesiology (ASA) score, BP use, preinjury 
residence, length of stay, discharge time, bony 
union and mortality. Demographics were given in 
Table 2. The surgery was performed either  
supine position in fracture table  or lateral decubit 
position in according to surgeon’s preferences. 
Femoral shaft fractures were treated in 40 
patients with antegrade and one with retrograde  
locked nails. Details of nailing procedure were 
given Table 3. 

RESULTS  

29 (70,7 %) of 41 cases admitted to the 
emergency department were atypical femur 
fractures. All AFFs and TFFs  were closed. 28 of 
the atypical fractures were in the shaft and one 
was in the subtrochanteric region. Patients were 
evaluated by clinically and radiologically at first, 
third, sixth and 12th months in both groups. Nine 
of TFFs were located in the femoral shaft, one in 
subtrochanteric region and two in the distal shaft.  

IMN was performed with open reduction in 19 
patients in the AAFs group, and eight patients in 
TFFs group. In the AFFs group,  antegrad nailing  
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with a priform fossa (PF) entry nails was used in 
18 cases and a great trochanter (GT) entry nails 
in 11 cases; 6 PF entry , 5 GT entry and one 
retrograd nailing was performed in TFFs group. 
The proximal locking types were shown in Table 
3. 

Intra-operative refracture was develop in the 
femoral shaft in two patients in AFFs group and 
one in TFFs group. Postoperative femoral neck 
fracture was detected in two patients 
supracondyllar peri-implant fracture in one patient 
in AFFs group. Nail migration to the knee joint 
was seen in the one patient in TFFs group. 

Mean time from hospital admission to surgery 
was  5 (1-10,) days in AFFs group and 6 (1-13) in 
TFFs group, mean  discharge time  from hospital 
was  10 days (6-23) in AFFs and 11 days (1-21) 
in TFFs; there were  no statistically difference 
between the groups in terms of mean time from 
hospital admission to surgery and discharge from 
hospital. 

Union was achieved from 19  (65,5%) femur in 
AFFs group and six  (50,0%)  in TFFs group 
(except  patients who died in one year 85,7%); no  
statistically difference was detected. 

There was no death in the AFFs group within first 
month; three in the TFFs group. Yearly mortality 
rate was 4,1% (one out of 24 patients) in the 
AFFs group and 50,0% (six out of 12) in the TFFs 
group; there was statistically difference in terms 
of mortality rates. 

DISCUSSION 

In our study, 29 of 41 elderly femoral shaft 
fractures(70.7%) were atypical, the AFFs  rate is 
quite high when compared with similar series (11- 
14). The inclusion of proximal femur fractures in 
the study groups and the use of different 
diagnostic criteria may be the reason for this 
difference (12). The aging of the population all 
over the world and in our country increases the 
number of applications to medical services, and 
patients are more often diagnosed with 
osteoporosis and treatment containing BP is 
started. For this reason, we believe that the 
number of atypical fractures is increasing day by 
day. 

The most striking result in this study was the 
higher mortality rates in the TFFs group. Our 
mortality rate in the first 30 days was 25.0% (3 
out of 12 patients) and 50.0% (6 out of 12) in the 
first year. In the AFFs group, while none of the 24 
patients died in the first 30 days, only one patient 
died in the first year (4.1%). During the entire 
follow-up, the mortality rate was 41.6% (10 out of 
24) in the AFFs group and 50.0% (6 out of 12) in 
the TFF group. In Khow's study, the one-year 
mortality was 27% in the TFF group and the first 
30-day mortality was 8.2% in Davenport’s series;  
they could not detect a significant difference 
between the groups (11,12). In our study, when 
the records of three patients who died in the first 
month in the TFFs group were examined, one of 
them died on the first postoperative day due to 
embolism; the other two patients had advanced 
comorbidities, one of them had stage IV colon 
and endometrial ca; brain aneurysm was 
detected in the other. We believe that patients 
with atypical fractures who take BP treatment 
may easier access to medical services and are 
closely followed up and treated in terms of other 
comorbid diseases, therefore, mortality rates may 
be low in this group patients. The small number 
of patients in the TFFs group makes it difficult to 
make a healthy comparison; so we think that this 
result in terms of first month and first year 
mortality is clinically questionable because there 
was no significant difference between the two 
groups in terms of mean age, preoperative 
morbidity and treatment applied. 

In this study, fractures occurred predominantly in 
women in both the AFFs and TFFs groups 
(92.6%). Due to the wide pelvis and narrow 
femoral canal in women, the lateral cortex of the 
femur is exposed to more biomechanical stress, 
causing more fractures. (15). 

Although worse clinical outcomes are reported in 
AFF in some series (14,16,17), there are also 
authors reporting comparable results in AFFs and 
TFFs (11,12). In our study, no significant 
difference was found in terms of postoperative 
complication rates, union rates and discharge 
times in both groups, and three patients in the 
AFF group were found to be bedridden in later 
periods. We think that IMN contributes positively 
effect to the results in terms of stable fixation, 
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early rehabilitation and mobilization in both AFFs 
and TFFs. 

IMN is the current surgical treatment choice for 
AFFs, just like TFFs (18). Khow stated that IMN 
had a positive effect on the results by obtaining 
stable fixation in the treatment of AFFs, and 
emphasized the presence of non-IMN fixation 
methods in studies with poor results (11). 
Sometimes in AFFs treatment with IMN have 
intra and postoperatively high complication rates. 
Because of excessive anterolateral femoral 
bowing, presence of hard endosteal callus and 
cortical thickness make reaming and 
advancement of nail difficult and it leads to 
iatrogenic femoral fracture, medial opening gap, 
eccentric position of the distal nail tip, anterior 
cortex perforation intra-operatively (19).To 
minimize such complications, it is recommended 
to use lateral entry nails, bending the nail intra-
operatively and using the contralateral nail (20 ). 
Delayed or non-union is the frequent 
complications in AFFs. In addition, peri-implant 
(nail) fractures were stated as the most common 
cause of AFF failure in IMN. Especially in the 
postoperative period, femoral neck fractures are 
prominent. In a case-control study, Schilcher et 
al. reported for requiring re-operation among 
those with AFFs and most common indication for 
re-operation was not due to poor healing, but 
presence of a new fracture proximal to the 

standard IM nailing (10). It was hypothesized that 
these recurrent fractures could be avoided if 
cephalomedullary nails were used for the index 
surgery. In addition, it was stated that the disease 
affects the entire bone in BP users and that 
fixation should be from the femoral head to the 
supracondyllar region (21). In our study, two 
femoral neck fractures developed after IMN with 
proximal transvers locking in AFFs group, so we 
believe that cephalomedullary locking nails are 
preferred  in index surgery  both AFFs and TFFs 
for elderly patients. 

The retrospective nature of our study and the 
eccentricity of the number of patients in the 
groups do not allow for a healthy comparison, 
these are the limitations of our study. However, 
we believe that our article is valuable since there 
is no study in the literature comparing atypical 
and typical femoral shaft fractures treated with 
IMN in elderly age. 

In conclusion, there is no significant difference in 
terms of morbidity between atypical and typical 
femoral shaft fractures treated with IMN in elderly 
age. IMN can be performed in both fracture types 
safely. Cephalomedullary locking intramedullary 
nailing is the fixation method that should be the 
first choice for both fracture types in terms of 
avoiding future peri-nail fractures, stable fixation 
and early motion.   

 
 
 

Table 1. The 2010 American Society for Bone and Mineral Research Case Definition of AFFs* 
 

 
- Located anywhere along the femur from just distal tothe lesser trochanter to just proximal to the supracondylar flare 

- Associated with no trauma or minimal trauma, as in afall from standing height or less 

- Transverse or short oblique configuration 

- Noncomminuted 

- Complete fractures extend through bothcorticesand may be associated with a medial spike; incomplete fractures 
involve only the lateral cortex 

- Localized periosteal reaction of the lateral cortex 

- Generalized increase in cortical thickness of thediaphysis 

- Prodromal symptoms, such as dull ache or achingpain in the groin or thigh 

- Bilateral fractures and symptoms 

- Delayed healing 

- Comorbid conditions (eg, vitamin-D deficiency, rheumatoid arthritis, hypophosphatasia) 

- Use of pharmaceutical agents (eg, bisphosphonates,glucocorticoids, proton pump inhibitors) 

 
* Atipical femoral fractures. 
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Tablo 2. Demographics of AFFs* and TFFs**. 
 

 AFF n:29 TFF n: 12 p 

Mean age 83  ±8,69 82  ±7,03 0,877 

Gender  
  Male 
  Female 

 
29 
0 

 
3 
9 

 
0,05 

Side 
  Left 
  Right 

 
15 
14 

 
5 
7 

 
0,558 

Location 
 Subtrochanteric 
 Shaft 

 
1 

28 

 
0 

12 

 
0,064 

ASA score (mean) 3 ±  0,78 3  ±1,08 0,832 

Time to surgery (days) 5 ±  2,2 6  ±3,58 0,083 

*: Atyipical femoral fractures; **: Typical Femoral fractures 

 
Table 3. Details of nailing procedure 

 

 AFF* n: 29 TFF**n: 12 P 

Reduction 
  Open 
  Closed 

 
19 
10 

 
8 
4 

0,844 

Proximal locking 
  Cephalomedullar 
  Transvers 

 
18 
11 

 
6 
6 

0,677 

*: Atyipical femoral fractures; **: Typical Femoral fractures 

 
 

 
 
Figure 1. 93 y/o female right atypical femoral shaft fracture is seen in  preop AP x-ray (a), early postop x-ray shows locked IMN 

(b) and after 4 years union is seen (c) 
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